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ABSTRACT 

Provided are suggestions and recommendations for each 
item on the checklist, contained in Part^A of the handbook, which was 
designed to help elementary school principals assess and improve 
science programs in their schools. Suggestions/recommendations, 
designed to make the checklist more meaningful and useful, are keyed 
by number and/or letter to specific questions presented in the four 
major sections of the checklist. These sections deal with areas that 
have a great impact on science programs. The first section focuses on 
administrative aspects, considering the school science cu^rriculum 
plan, provisions for science in the budget, the principal's 
leadership role, and staff development practices. The second section « 
focuses on science texts and/or written curriculum materials, 
discussing science content, process, and several related areas. The 
third section focuses on observations of teacher and student behavior 
during science classes, considering observation techniques, 
questioning strategies, student attitudes, and other areas. Science 
resources and facilities are examined in the final section, looking 
for evidence of these resources/facilities in and beyond the 
classroom, and determining how resources are acquired. (JN) 




ERIC 



HANDBOOK III 



CHARACTERISTICS OF A GOOD ELEMENTARY SCIENCE PROGRAM 

Part B: Elaboration of the Principal's Checklist of 
Characteristics of a Good Elementary Science Program 



.by 

Kenneth R. Mechling 
Clarion University of Pennsylvania 
Clarion, PA 16214 

and 

Donna L. Oliver 
Sharon City School District 
Sharon, PA 16146 



Copyright 1983 by the 

National Science Teachers Association 
1742 Connecticut Avenue, NW 
Washington, DC 20009 



This material is based upon work supported' by the National , 
Science Foundation under. Grant No'. " SER-8160347 . Any opinions, 
findings, and conclusions, or recommendations expressed in this 
publication are those of the authors and do not necessarily 
reflect the views of the National Science Foundation. 

Printing and distribution of this Handbook made, possible by ^ 
grants from Delta Education, Box M, Nashua, NH 03061; Charles 
E. Merrill Publishing Co., 1300 Alum Creek Drive, Columbus, 
OH 4 3210; and Pennsylvania Higher Education Assistance Agency, 
Towne House, Harrisburg, PA 17102. " , 



ACKNOWLEDGMENTS 



There is a Chinese proverb: one generation . plants the 
trees. . .another gets the shade. During this project, trees 
were planted with the help of many people. It is our hope 
that elementary school children all over the United States 
will benefit from the shade. cp 

The project. Promoting Science Among Elementary School 
Principals, began as an idea at the meeting of the board of 
directors of the National Science Teachers Association (NSTA) , 
held in Dayton, Ohio in 1980. It was conceived as a joint 
effort of NSTA. and the Council. for Elementary Science Inter- 
national (CESI) . We are grateful for the foresight , encour- 
agement, and leadership -of Don McCurdy, then president o£ 
NSTA. = . . ' 

Many people shared in the development of the project. 
Their efforts and ideas deserve our sincere appreciation. 
They include : 

Bill. Aldridge and Phyllis Marcuccio of NSTA, who gave 
wise counsel throughout the project; 

The National Science Foundation (NSF) , which funded the 
project; and Charles Wallace, NSF project director, whose 
cooperation contributed to a smooth beginning; 

The elementary school principals in western Pennsylvania, 
who gave advice concerning their ne.eds for science leadership; 

The Board of Directors of NSTA and CESI for their 
assistance, support, and encouragement along the way; 

The project disseminators (their ^names are lisVed on 
the following pages) who provided valuable suggestions for 
improving the itianuscripts; who met with us in Chicago, 
Knoxville, Baltimore, and Dallas to assist in the project 
design; and who were willing to share their expertise with 
elementary school principals ; and . 

Ted Greenleaf and Geftrue Mitchell, editors of the . ^ 
National "Association of Elementary School Principals, who / 
helped us refine our thoughts,, and who disseminated infor- 
mation about the project in their fine journal. Principal . 



Finally, we are especially grateful for those people . 
who helped us put together and manage the project. Anthony 
Peacock in NSTA headquarters managed our accounts with 
timely skill. Marcia Reecer of NSTA served as our excellent 
copy editor. Our typists, Bbbbi Jeannerat, Pam Burford, 
Missie McKee , and Colleen Yoder, always came through when we 
needed them. We appreciate their cooperation and coiranitment 
to the project. 

We thank you all very much. 

Ken Mechling and Donna C/liver 



DISSEMINATORS 

Promoting Science Among Elementary School Principals 



Dr. Bonnie B, Barr 
339 Center Street 
Slippery Rock, PA 16057 

Dr. Lloyd H. Barrow 
385 College Avenue 
Orono, ME 044 73 

Dr. Glenn D. Berkheimer 
22 08 Heritage Avenue 
Okemos, MI 48 864 

Dr. Lowell J. Bethel 

7131 Wood Hollow Drive, #167 

Austin, TX 78731 

Mrs. Audrey H. Brainard 
14 Glenn Way 
Holmdel, NJ 077 33 

Dr. Betty Burchett 

511 Marion Drive 

Columbia, MO 65201 ' ^ 

Dr. David P. Butts . 
"pox 126, Deerfield Road 
Bogart, GA 30622 

Dr.. Jan E. Calhoun 
Supervisor of Elementary 

Education 
State College School District 
State College, PA 168 01 

Dr. Charles R. Coble 
1505 East 6th Street 
Greenville, NC 27834 

Mrs. Doris R. Ensminger 
2 810 Falls 'lont Drive 
Fallston, MD 21047 

Dr. Robert L. Fisher 
1108 George Drive 
Normal, IL 61761 ^ 

Dr. Peter C. Gega ' 
Elementary Education 
College bf Education 
San Diego State University 
San Diego,, CA 92182.. 



Dr . Stephen AV Henderson 
Model Laboratory School 
Eastern Kentucky University 
Richmond, KY 40475 

Dr. Phyllis E. Huff 
7928 Hayden Drive 
Knoxville, TN 37919 

Dr. Gordon P'. Johnson 
3495 North 4th Street 
Flagstaff, AZ 86001 

Mrs. Sarah E. Klein 
86 Ro ten Avenue 
Rowayton, CT .06853 

Sr. Patricia Lupo, O.S.B. 
1256 Buffalo Road 
Erie, PA 16503 

Dr. Michael A;- Magnoli 
.405 Bridle Path Way 
Mobile, AL 366 08 

D^* .Donald VJ. McCurdy 

7^y^ Avon Lane 

Lincoln, NE 68505 

Dr. LaMoine Lj Motz 

289 0 North Lake Angelus Road 

Pontiac, MI 4 8055 

Mr. Joe Premo 

5974 Quebec Avenue, North 

New Hope, MN 55428 

Mrs. Shelley Riggins, Principal 
Windermere Elementary School 
2283 Windermere Avenue 
Akron, 0%. 44312 

Dr . William Ritz 

12 092 Argyle Drive . . 

Los Alamitos, CA 90720 

Dr. Walter S. Smith 
National Science Teachers 

Association 
1742 Connecticut Avenue, N..W. 
Washington, DC^ . 20009 ' 



Dr. Greg Stefanich, Professor 
Coordinator of Earl-y Adolescent Education 
.Education Center 616 
University of Northern Iowa 
Cedar Falls, lA 50614 

Dr. Gilbert Twiest 
R. D. ttl, Box 171B 
.Clarion/ PA 16214 

Dr. Leon Ukens 

325 Old Trail _ ^ - 

Baltimore, MD 21212 

Dr. James R. Wailes 
4513 Navajo Place , 
Boulder, CO 80303 

Dr . Robert E . Yager 
Science Education Center 
University of Iowa 
Iowa City, lA 52242 



Project Staff ; 

Dr. Ken Mechling 

Chairman, Biology Department 

Clarion University of Pennsylvania 

Clarion, PA 16214 ^ 

Office: ( 814 ) 226-2273 

Home: ' <814) 22 6-9508 

Miss Donna L. Oliver 
1057 Linden Street 
Sharon, PA 1614 6 
School: (412) 981-0980 
Home: (412) 981-6710 



PREFACE 

If good elementary science programs were easy to come 
by^ most schools would have one. Needless to say^ it 
isn't easy and most schools don't. Problems abound with 
science programs; teachers often lack preparation in science, 
they don't feel confident about teaching it/ time is cramped , 
supplies and equipment are lacking, leadership for science 
is difficult to find. The list could go on and on. Xpur 
school is probably faced with one or more of these problems. 

Fortunately, there are many good science programs: 
programs that get kids excited, programs that teachers enjoy, 
^and do a good job of teaching, programs that have the 
support of the school community, and programs in which 
children learn science processes, concepts, and attitudes 
valuable to their Jives now and in the future. We can- learn 
from those programs. Through our own observations , through 
what' others have written, and- through research we know the 
characteristics of good elementary science pro^^ms. The 
purpose of this Handbook is to help you to idetitify some of 
the characteristics and use them to assess the effectiveness 

of your own science curriculum. 

■ ... . . * • \ ■ " ■ ^ 

There are two. major,.^ but closely reilated, parts to 

Characteri.^tics of a Good Elementary Science Program .- 

Part A is the "Principal's Checklist of Characteristics of a 

""Good Elementary Science Program. " It includes selected 

characteristics of good elementary science programs stated 

in the form of questions. We urge you. to use the Checklist 

to assess your own science program. Part B, "Elaboration of 



thi? Principal* s . Checklist of Chafracteristics. of a Gopd 
Elementary Science Program," is the companion document keyed 
by number and/or letter to each question on* the Checklist. 
It provides suggestions and specific recommendations to make* 
the Checklist more meaningful and useful to you.' We hope 

0 

you will use both as you seek to improve your science ^ ' 
curriculum. • V. 

This Handbook is part of a National Science Teachers 
Association project titled "Prompting Science Among Ele- 
mentary School Principals." There* are four Handbooks in the 
series: Handbook I, titled Science Teaches Basic Skills ; 
Handbook 11, The Princip.pil' s Role in Elementary School ] 
Science; Handbook III, Characteristics of a Good Elementary 
Science Program; and Handbook IV, What Research Says About 
Elementary School Science . 



Ken Mechling 
Donna Oliver 
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ELABORATION OF 'THE PRINCIPAL'S CHECKLIST) 
A-GpOD ^LEMENTARY SCIENCE PROG-RAIl 



ADMINISTRATIVE ASPECTS 

' In this section we have identified a(in\in^^*^^1;iv^ 

characteristics which can mak-e or bre^Jc. a,9o<^A ^°ien^^ 

program. Specifically, the Handbook will heJ'^ 

review your science 'curriculum plan, focus ofl "Xd^^^y 

sbience in your school budget, help you to a0^6^\ "yo^^" 

/■ • 

leadership role in the science program^ an<^ C^i\0^^Bi(^ 

• -» . • 

your staff development practices. 



I. A. YOUR SCIENCE CURRICULUM PLAfJ 

A good elementary science pi:ograix\ 1^^^ PXan^^^d 

I science experiences for all grad^ le^^^J.^^ J^'^S; ^0 

principal you should be sure that the g^^e^^^ 
\ ' , ' .... 

program design is clear, logical, and g^'^u^^tiai ; 

. " that there is a distinction between g:t.a^^ ^-^VeJ-® ; 

• and that there is a minimum of ov^rl,a5> P^tv^^^n 

classes and grades. . Children^ are ver^ ^^n^^ti^e 

to boring and needless repetitioti^ ^^0^ 

science programs, we don' t, hear ki<3s ^a/-^ii^' **0h ^ 

we studied that last year." . ^ 



, > _ .„ . ■ • • I 

I^^fi. A/good science program is gui<3ed Jd/ ^t^Ue^ 
ments of goals and objectives., postiti^n ^r^^ J 
r Weingartner (1) , ^in their book T^a^hi^ ^ ^ ^ 1 
Subversive Activity, recommend tjiat t^a^W^^ \ 



• am 1^ going to do today ? What^ s it good for? How 
do I know ? We need to ask those kinds of question 
^ " about' our science programs,. 

What do you want the children in your school 
to be able to do as a result of studying science? 

•I , 

What knowledge, skills, and attitudes should they 

have? What value is science -to their lives? 

; What's science good for?. 

1 Answers to questions such as these can be 

translated by you and your staff into statements 

' ■ ' \ ■ 

of goals and objectives — statements that can 

^ provide direction, statements that give you 

targets to shoot for. . /' 

Goals are^ broad statements.- that give general 

* ■■ ■ 
, direction. Here are some examples of goal 

Statements from several school science curriculum 

, plans*: ^ . ' / 

Science' should help our children to solve 

. everyday problems by thinking critically and 

creatively. ^ . 



~ ^ Science should help our cliildren to under- 

/ ' stand the environment and deal with it 

■.• v. ..." . 

' - effectively. 



Objectives more specifically identify what 
-the children should accomplish in science. Here 
■^re some objectives: . , . 
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^ / The student will identify and name the 
planets.. 

The student will infer one or more causes in 
exploring an event. 

' ■ 0 . ■ ■. ■ 

■ ■ ■ c 

\ ■ ., ■ "• . ■ ' " ■ . 

The student will describe the causes of 

seasons/ climates ^ weather ^ and day and 

' ^ ■ ■ ''^ -fr 

night'. - . ' \ . 

The student will record/ organize, and 
interpret data. ' "x 

The student will cite exampies of the life 
cycles and the life .^processes of living 
things, " ' 

I .A. 2. While it might be nice to have teachers do 
their own things in^ science, it simply doesn't 
make good sense -for. .individual teachers to decide, 
what their students will learn. .Such a program ^ 
would surely lack both continuity arid sequencing 
,and lea:d to sporadic, and irepetitious science 
experiences. Unfortunately, in many schools for 
many children, the lack of a written science 

'a curriculum plan means no science at all. 
. The science curriculum plan should be 

functional ---1101: something that^s written and 
allowed to gather dust on a shelf. in the principal' 



office. It should be your plan, developed by your 
: school community/ for your' school, and useful to 
^ your teachers and anyone else who needs to know 
.Where your science prbgifam is going, how -you' 11-- 
get there, and how you'll know when you've arrived, 

I,A,3. Yob should examine the basic goals of 

education in your state to determine if your 
science curriculum plan is Qonsistent with them. 
If you live in California, you would want to 
consult the Science Framework for California 
P ublic Schools . If you are in Pennsylvania,, you 
would want to consult the Goals of Quality 
Education , Undoubtedly, there are some overall 
goals Eor education in your state that you can 
examine to see if your program plan matches the 
requirements. 

i.A.4. The preparation of a good science cur- 
riculum, plan involves everybody responsible for 

< 

implementing and sustaining it . The ancient 
maxim "Let all approve what touches all," is 
certainly appropriate here . Not only will you 
have the benefit of the individual and collective 
, wisdom of your staff as the plan is being de- 
veloped, but they will be more likely to implement 
it effectively if they have had a stake in pre- 
paring it . ^ / 




VThile it may not be possible to— involve 
everyone in the school community in this actual 
preparation of the plah/ advice can be sought • 
periodically-/ reactions to written drafts_can be 
requested/ briefings can be presented/ and every- 
one involved can be kept infoinned of progress . 
toward its preparation. The plan should not be a 

surprise to anyone • 

-» ■ " 

5. Science is taught in a- lot of schools 
because it has always been taught/ or because it's 
in the curriculum guide/ or because the state says 
it must be taught. One of the most important 
considerations in developing a science curriculiim 
plan is to ensure that science learning will be 
valuable to . the lives of the children. The 
written plan should provide evidence that the 
basic reasons for teaching science have been 
considered. When we ask the . question / "What ' s 
science good for?"/ we need to come up with some 
concrete/ convincing answers/ not educational 
gobbledygook . 

^Glenn Blough(2) describes the broad purposes 
. of the elementary school:. 

Certainly we must teach the skills of 
reading/ writing/ and arithmetic for they are 
essential equipment for enjoyitient / for 
gaining information/ and for communication. 



. Add the ability to use ■ our hands to make thenv 
? do what we want them to do, and the skill of 

seeing things around us and seeing them 
accurately. Include the skill of listening 
"intelligently and of speaking effect iyely,s 
«^ that we can express our ideas coherently and 

. accurately. And the skill of sensing pro- ' 

• /• ■ , ■ . 

^. blems and. solving them in a scientific way, 
o / so that results are dependable . This'in- 

• ^ eludes being open-minded, fair, careful at 

arriving at conclusions, accurate, and free 
of prejudice and superstition. 

Without going into details and tech- 
-nicalities, we can sum up. the ^objectives this 
way: The goal is to help children gain the 
ideas) understandings, and ^skills essential ' 
to becoming well-rounded adults who have 
achieved their fullest potential. 

Science is important in the total elementary 
school curriculum because it is intrinsic to the 
goals of the entire school experience , both : in 
content and in basic skills development. As we 

" r e ad - wh at-Blough.ha s_s_a i d ,_jwe ca^^^ e n ce 

can contribute to the lives-of the children. 

I. A. 6. A weakness in many science programs is the 

failure to provide time for science in the school 
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schedule . This presents a perfect opportunity f or ' 
teachers simply to avoid teaching science f There • 
are many who believe that the individual teacher 
does not have the right or prerogative to exclude 
or minimize the attention given to any subject : 
matter area of the curriculum. The teacheiTr should 
not, for personal or other reasons, become an 
impediment to effective instruction 'in science or 
any other subject.(3) . ' _ ' 

.One way to ensure tha% science Vill be taught 
^s to include it in the school schedule and allot 

specified times or periods for teaching it on a 
"daily or weekly basis. One recommended time - 
allotment is 20-30 minutes per day for K-3 and 30- , 
40 minute's . per day for grades 4-6. . Some schools 
set aside three days a week for science, with an 
average of 40-60 minutes per day. \ Other schools 
merely stipulate a definite amount of time per 
week, usually 120-180 minutes, and let the teacher 
allocate the time as needed throughout the week (4). 

Having an allotted time for science increases 
the likelihood that it will be taught. Time for . . 
science in teachers ' schedules also provides you 
with an excellent opportunity to visit science 
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classrooms . to observe science teaching and learning 
in action" and to assess the^ overall effectiveness" 
of your school's science program. 



.I.A.7; . Teachers need to understand the goals of; 

science instruction, the curriculum plan, and the 
time allocation. This information should be in 
writing, /perhaps included as a part of the overall 
elementary school curriculum plan;' It could be ♦ 
presented and discussed at a staff meeting or 
become part of an inservice program. However the 
information is presented, teachers must under- 
' stand , ciearly , wha^ the" 

science curriculum. 

i> ■ 

I.A.8, All major curriculum areas should* be re- 
viewed periodically. Each should be scrutinized 
to determine i^ the goals and objecti\^s are still 
valid and are being .met. Science is no\.exception. 

As principal , you can make sure that, science 

undergoes a periodic curriculum review. For many 
schools, this review takes place every five years. 

When the review is conducted, insist upon 
evidence that the science goals *and objectives are 
being met. Insist on hard data--student work, 
evaluative measures, written parental feedback, 
and other forms of documented evidence . 

I.E. SCIENCE IN YOUR SCHOOL BUDGET ^ ^ "^^^^^^ : " ^ 

Good science programs require reasonable 
expenditures of money. Science materials, sup- 
plies, equipment, and books are heeded to keep a 
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-good science program going or to start one up. 
Equipment like dry cells ^ magnets r rulers^ 
chemicals^ and live organisms are as important to 
science instruction as books are to reading and 

^pencils to writing. 

. Stkf-f ^development also costs money- Funds 
for inseryice programs /^...:tra\;^^ and attendance at 
conventions should be anticipateH^in^adv^^ of 
need. ■ • . ' ' - , . 

1. A good science program receives an annual 
allocation of funds. The amount of the allocation 
dep>ends upon the means and priorities bf the 
school system, but it should be at least equiv- 
alent to other major curriculum areas. Good 
science programs' simply won.^€ run without money. 
As principal, you, more than anyone else, must 
seek funds ^to support your science program. It is 
up to you to ensure that science needs are 
anticipated and included in your school's budget. 
Curricular areas are always in competition with 

each* other for available dollars . The Council for 

' . if . . . . . ■ ■ ■ . 

Basic Education believes that aill students should 

receive' adequate instruGtiori in the basic intel- 

leqtual disciplines. Science is considered as one 

of those disqiplines (5) . Science must receive its 

rightful share of, the educational dollar.-: You' are 

in a- position to see ;that it does. 



I.B,2'. Good science programs are materials- 
centered. Children have the_opportunity to use 
* thermometers to measure outdoor temperatures / keep 
live animals in terof^arda^ grow plants/ examine 
rocks with magnifying lenses, read s'cience- 
orientgd library, books, see photos of Saturn's 
rings, and make use of hunjireds of other learning 
resources. In "fact, one of the major strengths of 
science is that it provides many opportunities for 
children to deal with material objects — to explore, 
to investigate, to manipulate. 

If a science program 'is to remain alive , old 
items must be replaced and new ones purchased to 
"meei>-n§w^^ Provisions for their purchi^se - 

must be included^~~~i~n--the budget. 



I.E. 3. ^ Good science programs include budget- pro- 
visions for discretionary funds for use by 
teachers who need to make local purchases with 
petty cash. Dry cells go dead, seedis are needed, 
vinegar supplies run short. Teachers must be 
' able to make local purchases of inexpensive items 
as they^^ are needed. You, the principal > can 
design a system and let teachers know how to use . 
it. Some schools provide vouchers. Others 

' ^ reimburse the teachers for their but'-df-p^^^ 

, expenses . ^ Whatever system is used^ should not 
discourage teachers from obtaining^^such items. 
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They should' feel that a minimiam of their own time ^ 
effort/ and money has to be expended; otherwise ^ 
'few science, learning experiences requiring . 
locally-purchased items will, likely be provided* . 

4. Good science programs include science in- 
service programs for teachers and principals / 
funding'for travel to science conferences and 
workshops / registration fees and other costs for 
:^taff attendance at science conventions . Whether 
your existing program could use an infusion of new 
life or you adopt an entirely new program/ in- 
service instruction is critically important and 
needs to be anticipated in the. .annual budget, 

Don ' t. forget that you / the principal / can 
sharpen your leadership skills in science* by, 
participating in meetings of state/ regional / or 
national scierice teachers' associations. Make^ 
allowances in your budget for your own attendance 
at conventions such as those provided by the 
National 'Science Teachers Association . You can 
consult NSTA for details, 

5/ Science shouid not be limited to classroom 
experiences. Good programs include walking field 
-^ferips on the school grounds or areas in the 
immeMate vicinity of the school; bus trips to 
ZOOS/ museums / or- science centers; and travel to 



other sites that can enhance stude'nts? in-school 
experiences. Transportation and other costs 
related to science field' trips should be antic- 
ipated and included in the budget. 

■ ■ . ■ ' ■ ^ ' • •<•/ *' ' • ■ •■ 

I.e. THE PRINCIPAL'S LEADERSHIP ROLE IN SCIENCE 

INSTRUCTION " 

, We believe that you^ the principal^ are the 
key to a healthy science program in your school. 
With your care and support, good science expe-^ 
rierice's for kids will flourish and grow. Without 
your, attention, science can become sick" arid even 
die—and you may not even know it I, Your leader- 
ship is absolutely crucial to the attainment of a 
quality program in science. 

I.C.I,' We belieive that teachers and kids' will take 
their science cues from you. If you are excited" 
about science , they will be excited abput science 
- If you think it * s important , they will think it ' s 
' important. If yoAa are inteirest^d, they will be : 
interested. We urge you to take a leadership 
role. Be an advocate for science... ^ 

In a recent survey among elementary prin- 
cipals in Pennsylvania^ one of the principal's 
* roles mentioned most often as important for 
• sutJcessful^ science programs was the need for 
"demonstrating a positive attitude toward science 
Principals felt that they had to show leadership- 



in effect/ be the "prime movers" for science, 
accentuating their own interest in the .science 
curriculuin (6) . ' - ^ v 

Here are some things. you can do tp show your 
. leadership: , * 

a. Discuss science teaching with your 
teachers. Be interested. 

b. Visit and participate in science classes 

c. Share science teaching "success stories" 
and innovative ideas with your teachers; 

d. Get parents involved in science expe- 
riences at parent-teacher meetings. 

e. Ask your school or community newspaper 
* or other news media to do a sto;cy on 

some interesting aspect' of your science 
.jf? program. 

■ ' ■■ ■ . 

f . Initiate school and community science 
fairs and expositions • 

g. Identify top-notch scUence-related 
community resources for your teachers. 

2. Schedule times for science into a daily 
and/or weekly schedule a^nd ^let teachers know, in 
no uncertain teihns, that they are expected to 
teach science for the allotted times— this may be 
one of the miost effective ways' to improve your 
science program. 



Many teachers let science sHe. or avoid 
teaching it entirely. It 'seems to them that no • 
one really cares whether .or not they teach it. 

Science is a major curricular area. It cannot; be . 

«> - ' ■ ■ 

sloughed off. Let them know that you care. • 

. ■, ■ ■ " 

Insist that Sjcience be taught. 

3. Most principals are required to make peri- 
odic evaluations of teachers / perhaps as many as 
two to four per year. These evaluative visits arie 
excellent times for you to" gauge ..the health of the 
science curriculum. Plan to visit classrooms when 
science is being taught and look for vital signs. 
Are the kids involved in ""science activities? Do 
they appear interested in the lesson? Do they 
have opportunities to investigate? ' Who does most 
of the talking, the kids or the teacher? I ^ there 
an emphasis on the development of problem-solving 
techniques / higher cognitive skills/ and^ science 
processes? Is there evidence of on-going science 
activities?. Are there scienqe materials or pro- 
jects around the ' room? ' 

These evaluative visits can be multipurposed. 
Not only can you evaluate the teacher's perform-; 

V . ' " ; , , , ■ • '■ . 

ance as you are required to do / but you can. also V 
assess the condition of the science curriculum. " 
If 15 to 20 percent of yours visits occurred during 
science classes you would probably have a good 



/ / . ' . - idea of the overall guaLi^y of ^ur s^^e^^^ 
% , . program. Visiting^classes ' wheA sden^^ )3^ili9 

taught also has ^ the added advan'tage^ J-^^ti^^'^ ' 

• \ . teachers know that you are ,|.nte^ested 5,1? .^ci^^c^* 

' • ■ . ••. . ,' • ^ ^ ^ ^ , ' . ■ ) ■ 

• . ' *■ ' ' 1 ^ • • 

I.e. 4.. „ You can avoid a lot of problems hl^e* 
• .teachers* who are prepared to te^ch s^'^^^^^ c^an^^ 
" , confident in their ability to do sQ. yoii 

' ' ' . \ ' . 

^ r . interview teachers / question th^ln atb^^l; ^Hei^^ 

' ; views ^,9n science teaching. "Ho'W sho^^d ^^i^^^e 

taught?" "What are .some important oJ^^ ^^^^v^s^^" • ^ 
"Do you„ like to teach science?" The AiJ^^^g 
process is a good time for you "to le^^ t^^^h^^^ 
* .* „know that science^^is an importa^nt Pa^"^ 

- curriculjum in your sch^l.' . ^ ^ - 



I.C.'s. • Problems can arise in any curr^ri^Mi^/ ^\\e 

sooner you know about th^ thfe hette*^ y^^- ,<^^1 
with them. Be attuned to problems il'^ y^'^Jr sc^^^rice 
" program. Are -Bhe children bot^ iri^^i^^ce ^l^fs? 
•° « Do the teachers grumble' about -tihe la^^H ''^ ti"^^ 
sciience or the lack of equipm^i^t ^^^^5riA:s? 
' : Are science classes difficult €b di^t^^ri^y^igib $j:^m 
reading classes? ,If your . ansv^^ 'i^ ''^o /^UqJi 

questions/ then ^your science f^j^'Ogjr^m '^\C^^d3 
"be 'in deep trouble. Maybe it» ^ tiitie ^ojrt^^^ 
committee to reassess your goaJ-^, ^e^^^jT^^^li^ i$ • 
* , • your' program, is meeting your g^^l^ , 

teachers to determine their ne^<is/; ^^nsi^^J^ ^ . 
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new curricuLunir Maybe you can bi;eathe some life 
V' * into* your old program by desigiiiTig inservice 
'< prbgrMis to serve needs Which have been, specif- 

. ically identified.^, v 

»...'• " ' 

^ Once the"' program ''has been ^reviewed and you 

• -i ^/ ■ ■ - ^' ' ■ ^ ' ■ - . .. : 

'^ikhow where improvements can.be made, then it's up 
' to>you to take the lead in making those imprpve- 
mqnts. % jft 

* irc. eV ill ,a good, s^cience ^p the principal 

plays a key^ role in providing* inservice expe- ' . 
riences' in science for^hir r' 'her teachers. 
; IJhether you ^have* an ex;istii j . ro^ram which could 

I. . • - . ''1.'' ** • • * 

^^v- use a "shot iri the arm" or adofft an entirely new " 



program, insetvice /iristructiom^ih sci^^ 

critically important. 'Take the lead in providing 

• . / ] " . ... 

such experiences. Here are.^some" things that you , 

« ^ - *, ■ ■ . , ■ 

may wish to consiMier; . ^ * \^ ^ . . 

a. Survey your teachfers to identify their 
inservice needs m science. 

b. Put some pizzazz in your old curricul^am 
by providing/^n inservice program; to ' 
increase nreErest in science teaching • 

* ' "c. Have your teachers participate in* actual 
• ' sdience experiences .from a new 'cur- 

riculum. ^ , / 

di' Request a "rejuvenation", inserviqe 
\vv> ' program from the publisher ,^of your ^ ; 
current :kS^^^ 
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e. Request an area college or university to 
teach a science 'course for teachers in 
your school district. 
£• Invite experts from other school 

districts / your state science teachers 
organization^ or the National Science 
. . Teachers Association, 

* ' Whenever you provide a science inservice 

program/ you, the principal, should take part in 
an active, visible, and interested way.* Your 
presence alone can cpntribute much to the success 
of such a program. . - 

C.7. Your participation with the curriculum 
selection grdug is crucial. You will want to 
lead, assist,, encourage, and question without 
foisting your views on the <:onmiittee Research 
findings indicate that teachers cannot bring about 
program changes without the support and assistance 
of the. school administration. Support from you, 
the principal, ;is a significant factor in ^tSnieving 
a successful program' adoption and ;d^lementation(7) 

C.8. ' Parents and the public in geji^ral should 
be kept informed of learning experiences in . 
science. There are many ways you can.do this. A 
very ef fective"^ one is - to devote a p'SXent^^e^eher 
meeting to science. Get the parents involved in * 



science activities ' similar to ones their own 
children have done.. Have them do science — light 
bulbs.^ plant' seeds / work pulleys^ investigate 
mealworms, 

Some schools plan science fairs' and expo- 
sitions. Children display projects ^ do demon- . 
strationsy and perform experiments. Others 
highlight their science^ activities through local 
news media. . Newspapers often publish stories or 
photographs about interesting 'science activities,. 
Articles^ about science Olympics^ field_jtri^ 
special visitors to classrooms/ and other inter- 
esting. aspects of the scaence program can capture 
the interest of the public and keep them informed. 

9. ^ Some. schools use standardized tests such 

as the Metropolitan Achievement Test ^4 the. Iowa 

f - 

Test of Basic Skills/ or the Stanford Achievement 

^ Test. Some of the tests include science sections / 
.others" include skills sections which are related 
to science' instruction. For example /. the reading 
tests of the Iowa Tests of Basic' Skills include 
skills such as observation./ classification/ time 
and sequence relationships/ inferences/ cause and 
effect/ and others which can clearly be taught or 
enhanced through science . Regardless of which 

' tests are used ir^i-s~iT^ipartaTitr-t 
They "must -measure your school' ^ and 'ob- ' 
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. I.G.IO. Standardized tests usually include normative 
data which allow comparison between your pupils 
and national samples. If .your pupils are per-, ^ 
forming below the average or median scores / this 
could be an indication that your science program 
could be improved. If your school has test 
results ranging over a/period of several yearS/ 
you can compare them for trends. If the scores 
show a decline^ this too^ can be indicative of cne 
need for action to improve. 

I.e. 11. Giving grades in science is a problem for 
many teachers. Even though othe school. has a 
grading system, maybe A,B,C, etc./ many teachers 
find 'it difficult to assign grades except on the 
most arbitrary bases. This is particularly true 
if your program is an activity-centered program 
where it's haird to judge if someone gets a. B or C 
in constructing and maintaining an aquarium , or an 
. A or a B in observing a mealworm.. As principal/ 
you can help teabheriS/ first by recognizing the 
difficulty they may have in assigning grades, and 
secondly, by examining alteri^ative approaches to 
grading. Many schools have found criterion- 
. . referenced checklists effective. Others have - 
■ / moved science into a satisfactory-unsatisfactory 
r reporting system or some modification of it. 

Still others have carefulli meant 
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by an B, or C 'in. science . It is important to - 
lead your teachers into a grading system for 
science which they, the children, and the parents 
can live with. 

REVIEWING YOUR STAFF DEVELOPMENT>. PRACTICES 

The principal has a key role providing 
inservice experience in science for his or her 
teachers. TSfhether you have an ej^isting program 
that could use. a burst of energy, or you adopt an 
entirely nev7 program, inservice instruction is 
cri.tically important . No science program\will be - 
effective unless the teachers are v/illing and able 
to teach it. Your leadership in providing in- 
service programs can provide teachers with the 
^^confidence and skill^ required to teach science . ■. . 
successfully. 

1. We wouldn't expect our automobiles , or even 
out bodies, to run without some routine mainT 
tenance, but we often expect our science programs 
to keep, going and going with little or no 
attention. There will always be problems, and if 
they are allowed to accumulate, eventually they 
will kill the program. Periodic inservice pro- 
grams on science can help avoid science program 
^mortality. An inservice program every, year or twcJ 
lean help head of f problems before they become too 



serious — and these programs must be specifically 
designed to serve the needs "of , your science 
curriculum. It does little -good to have an 
inservice program which demonstrates putdoor 
education teaching techniques if your teachers 
perceive their problems as a lack of time, for 
teaching science or a lack of supplies. Your 
inservice programs must be. designed to meet the 
needs of your teachers and your curriculum. > 

2. Teachers are often very critical of inservice 
programs. Many cpnsider them a" waste of time.. 
One way to make them useful is to involve your 
teachers in their ^design . Ask them, through 
surveys or other means, what their problems are in 
science and what Ifeinds of help they need. Ask 
them to aissist you in designing programs specif- 
ically to meet their needs. 

3. 'Successful science inservice programs are 
often those which allow immediate application to 
classroom use. The program should enable them to 
teach science more effectively in their own 
classrooms with their own pupils. While esoteric 
programs on the relation of science and technology 
or the merits of the space program may be inher- 
ently interesting, teachers may not be able to 
translate them into classroom use.^ Most teacher 



surveys show that teachers want inservice programs 
-that are applicable to their own classrooms. 

D.4, When* a new science curriculum is adopted, 
one of the most effective science inservice 
^programs is one which involves teachers in using 
program materials or teaching techniques that they 
will be expected to use with the children. For 
example/ if the program includes activities like 
constructing- simple, electrical circuits , -^designing 
pulley systems, or operating simple machines , 
, teachers should be involved 'in those activities in. 
much the same way as their pupils will be. If 
the new program involves new teaching skills such 
•as questioning or evaluation techniques, the 
teache'rs should be assisted in learning such 
techniques. If the new program involves a new 
' teacher's guide, it should^ be reviewed with 
^ teachers before they have to use it.; If your 
former science program consisted primarily of 
reading and your new one includes liberal doses of 
hands-on activities , your teachers should be ' 
involved in inservice programs which give them the 
opportunity to practice those. hands-on activities. 

D.5. Your participation in the inservice pro^ 

-grams is important to achieving success,. _ We~knowV 
that you hav;e a busy schedule, but your -^investment 



in 'time will be worth the effort. Our experience^ 

and reports in the literature of science education 

■ ' . ■ ' * / . • 

show that as principal participation in inservice 

programs increases^ the chances for a successful 
program implementation increases. Don't limit 
your participation purely to observation or ^^o in- 
and-out visits . Get actively involved I Your 
participation will show the teachers that you are 
interested and that you do care. What you learn • 
will help you to help them. 

I.D.6. Opportunities are often available for 

teachers to become iiivolved. in science workshops^ 
courses/ or meetings provided by colleges and 
uniyer sities/ professionai:associations> or other 
educational- agen'cies. Advertisements concerning 
such programs can be passed along to teachers ^ and 
they can be enc6uucaged to participate. You may 
wish to ask representatives of these agencies if 
^ they would be willing to design a science teacher 
education program to fit your local lieeds. For 
example/, a college or university may be willing to 
provide a course dh your school specifically 
designed to assist your teachers to implement a 
new science curriculum. Such a course may be 
provided for graduate credit . Or perhaps you have 
"a local/ regional/ or state science teachers' 
organization willing to assist you in identifying 



^your science goals or planning a science cur- 
riculum for your school. You can improve your 
science curriculum by helping your teachers to 
identify and participate in organized inservice 
'experiences ' in science. 

7. Teachers need time to improve their science 
teaching skills. If such time is not provided 
during the school day, many teachers are increas- 
ingly reluctant or unable to attend programs 
during evenings or weekends. Schools may wish to 
schedule inservice days for times during which 
teachers can participate in organized science 
inservice programs. For example, the Pennsylvania 
Science Teachers Association recently scheduled 
its annual fall conference to coincide with the 
inservice days of regional schools. ^ ' \ 

Many schools provide release time for ' teachers 
to attend conventions of their state science 
teachers organization or the area or national 
conventions of the National Science Teachers 
Association. Teachers are often sent to these 

' meetings with a mission—to examine new curricula, 
to attend sessions which address local problems, 
or simply to become better informed about new 
trends and practices in science education. Pro- 
viding release time for teachexs to participate in 
such programs can result in a more effective 
;science curriculum; in ypu^ schpol. , 



I.D.8. If your school doesn't have Science and 

Children and other^ professional journals avail- 
able^ it should. Journalsvsuch as Science and 
Children y Science Activities /. the Newsletter of 
the Council for Elementary Science International, 
the newsletter of your state science, teachers 
association/ and others provide -valuable ideas and 
- resources for elementary teachers — ideas and 
resources they can ^use in their own classrooms. 
If you already have such journals in your school, 
make a note -to call them to your teachers ' 
attention. You may/want to look them over yourself 
and duplicate an article or two' that you believe 
would be useful, to your teachers. 



SCIENCE TEXTBOOKS AND/OR WRITTEN CURRICULUM MATERIALS 

You can learn a lot about your science program by 
Examining your science textbooks and/or other written 
curriculum materials. In this section we shall guide 
you in the review of those curriculum materials , 
looking specifically at science content, processes, and 
other factors which may contribute to an effective 
science curriculum. 
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II. A; SCIENCE CONTENT 

'Most science learning experiences are based 
on written materials, usually . textbooks . Science 
'factS/ concepts, and generalizations are included 
in those materials. They represent the cijmulative 
knowledge of hundreds of scientists over many 
years. These concepts or generalizations are the 
content or subject matter of science, the product 
of years of observation and experimentation. 
Generalizations like "most matter expands when 
heated and contracts when cooled," "expresses 
several concepts. This generalization enables us . 
to connect and explain a number of different 
events: a glass that breaks when we put boiling 
water into it, a steel bridge, that is a tiny bit - 
longer in summer than in winter, the rise and fall 
of fluid in a thermometer, electric power lines 
that sag more in summer than in winter, and so on. 
Such concepts help children to understand and 
interpret their environment and should be a part 



of the written curriculum materials. 
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II. A. 1. "What i5hould\be taught in science?" is a 
question raised by many who have given ; some 
thought to the contentXof the science curriculum. 
Opinions differ about what should be "covered. " 
We are all familiar with the. emphasis that has 
been placed on the facts of science: the sun is 

^6; 




93,000/000 miles away, spidejrs have eight legs,, 
water expands when frozen, magnets attract iron 
and steel-, and so on. While most science,, edu- 
cators^ agree that science content should be 
relevant to the lives of the children and thv/c it 
should be learned through a "discovery" process, 
they do not agree on exactly what content should 

included in science curricula, A review of 
elementary science curriculum materials reveals a 
diverse coverage, emphasis, and 'grade level place- 
ment of science content. Some curricula introduce 
electricity in second grade, others in fourth. 
Animal and plant life is a major unit in some^^ 
first grade programs , others do not mention it 
until the third grac^. Rocks are included in some 
curricula, omitted in others. A rule of thumb 
that many principals find useful is to compare the 
emphasis on content related to the physical, life, 
and earth sciences and look for an approximately 
equal emphasis among these three areas. While 
this technique certainly does not guarantee a good 
science program, it does make difficult the 
exclusion of whole areas of science content. 

A. 2. Science is not Li subject that is studied 
only for the joy that it gives; rather, it' is 
studied for the value it has for the children's 
lives now and' in the future. Science should help 



children learn about i:hemselves and the world 
• around them. It should enable them to make wise 
decisions. It should help them to understand how 
their own bodies .function; what causes day and . 
night/ the seasons, and weather; ^and how energy 
flows in ecosystems. It should help them to 
recognize societal issues related to science and 
technology, such as pollution, the use of pes- 
ticides to control agricultural pests / food 
production and nutrition, and energy production 
and consumption. Science classes are the place to 
begin learning and thinking about information 
relevant to issues concerning us now and in the 
future • 

II. A. 3. One' of the main reasons for teaching any 
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"schb6I"'"subtect^'s^^"to""^help-^c 

learn to everyday life. ; Concept^ related to ^ 
energy can help children 'count calories in the 
food they eat, see the relationship between horde 
insulation and money- spent on energy, or enable 
them to explain how, energy is transformed from one 
form to another in a kitchen. A unit on plants 

■ ■■ , ■ 0- ' 

can help children' identify those: used for food; 
others, such as aloe and foxglove , " used for ' 
medicine; and still others, such as crown vetch> 
uspd for erosion control. Concepts related to air 
and water can help children interpret, weather ^ 
forecasts , understand how our poll^ 



«• • • ' . . * 

' ' ' t 

.in one part of th^ country can affect another 
part/^ and explain how cloud cover affects the 
Earth's surface temperature. Look for evidence of 
real life applications in yoUr science , curricul'um. 
They will help children use the science concepts / 
learned in school. 

I-I.B. SCIENCE ^'PRQCESSES ' ^ ' 

scientific inquiry is often described as the 
search* for knowledge. It is what scientists do ; 
when they attack problems and search for solutions. • 
TSfhen someone inquires or investigates or uses the 
methods of science they are involved in science 
processes. That is, they d£ science. 

In the elementary school .these processes 
include observing, classifying ^ communicating^ 

_^^^_^maas.urlag-^.Jiyi?LOjA^^^ predic ting/ inferri ng^ 
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designing investigations and' experiment is / col- 
lecting and analyzing data, drawing conclusions , 
and making generalizations. .These process skills 
are basic to science as ^a discipline and basic in 
helping children learn how to learn. An elemen- 
tary science program that lacks an emphasis, on 
processes is probably not an effective program. 



IT.B. 1. Good elementary science programs ensure 

th^t all the children will be involved in ~handsr-on 
investigations f of dpi^roximately 40 to 60 percent 
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of their class time. The emphasis should. not be 
on teacher demonstrations or investigations that 
' the children read about biit can/t or won't do 

themselves. Rather, to* learn science they must do 
^ it. ^They must participate. They must. work with 
- , science ^materials. They miis'^t discoX^er for 

themselves. ' 

II. B. 2. If your science program tells kids all the 
answers without letting them find out for them- 
' ^ selves, it probably isn't a very good program.' 

Read through som6 of the investigations^ Are the 
kids told what to do, how to do it/ and how" it 
will come, out? If the . answer is yes , you can , be 
sure that the investigations are cookbook. If the 
teachers and kids are required to follow recipes/ 

' ^ • they will lose. the joy and excitement that comes 

from making their own explorations and discoveries 
Cookbook experiments require few decisions and 
little thinking, and they deprive' children of 
opportunities to learn how to learn-^-a basic skill 
that lasts a lifetime. 

I;r':B.3. Look for evidence that children receive, 
heavy doses of science processes!,. We become 
better observers by practicing observation . .We 
|L.u;.^. measure - by- ttieasu ring . - We -^learn to. - ~ 

^ analyze data by analyzing data. We; learn to. 

"l^iX^if^i^--^ . : design investigations; by designing^ investigation 
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These process skills cannot be learned without 
opportuni t ies to practice them . The scX^rxce : 
reading matisrials should help provide those " 
opportunities. 

B.4. The written materials should challenge 
children to solve problems by applying science 
process: skills. F03s instance^ .primary grade 
children can be invited to measure; the lengths of 
•various objects with paper clip chains/ infer the 
size and shape of hidden objects by o 
their shadows > or classify materials accordiri^^^ to 
their magnetic properties. Upper grade childr^^ 
can be invited to construct scale models to show 
the relative sizes and positions of planets in the 
solar sysitem, design investigations to detennine 
the types of soil in which seeds will ^grow best# 
or devise plans for saving electricity at school 
or home.' In each exaraiple/ the activity is de- 
signed/ either in its written descriptioiji or by 
teaching strategy / to invite children to use 
science processes to solve problems. Children are 
confronted with' problem situations and apply 
science processes to solve them. Look for such 
opportunities in your science program. 
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II. C. OTHER CONSIDERATIONS FOR WRITTEN SCIENCE 
^ MATERIALS 

Siiice your Vritten science ma 
common guides for your science .curriculum/ you ' " 
will want to ensure that they emphasize not only 
content and processes; but that . they are con- 
sistent with your goals, that they are interesting 
. and make sense to the children, and that they aire _ 
/designed for easy and effective use by teachers. 
This section will focus on additional consider- 
ations for you to think about as you examine your, 
written science curriculxim materials. 

II.C.l. Your curriculiam materials should help 

achieve your science goals. If one of your goals 
is to "help children understand the environment 
and make wise decisions about it/" then your 
curriculum materials should include environmental 
science and opportunities for children to practice, 
decision-making skills. If one of your goals is 
to "help children develop problem-solving skills," 
then the written materials should include oppor- 
tianities for children to use process skills such 
as clas|sificatlon, inferring, predicting, and 
formulating and testing hypotheses. Your goals 
tell you where you want to go, your curriculum^ 
materials tell you how. you will get there. 



C.2. < Good science programs include materials 

which are clearly written ^ accurate ^ and' u^^^ v 
date . Spot: check your written materials v^^ W 
most children be able to read and undiers 
Do they appear accurate? Are they up-to-d^^^ 
What is the most recent copyright datjs? Are 
references, linked to recent discoveries in science 
and technology and current problems confronting 
society? ; 

C. 3 Everyone. knows that children "learn . 

by doing." But Piaget/ a Swiss researcher who ^has 
made ^ a great impact on the design of elementary 
science curricula / puts it somewhat differently: 
not only do children learn by doing but they leairn 
by thinking about what they are doing/. Piaget has 
divided/^he . thinking processes of school-age 
children into three broad overlapping stages : 
preoperational thought / lasting from about age 
four to seven years; concrete operations ^ from 
about seven to twelve years; and formal operations/ 
from twelve years on. Since preoperational^ 
concrete/ and formal thinkers differ in how they 
operate mentally/ teachers must design experiences 
to fit what they can do. j . . * 

In general/ this means that primary-level 
children learn best when their science activities 
stress percep;tion. Preoperational thinkers use 



all their senses to help them describe and ^ 
organizer in simple Waysy the prosper ties fofJ^l^ 
and! non-living things. Children in /the middl^^ 
grades (ages eight and nine ) usuall^^^ ^ 
with problems, and ideds that refer to concrete 
matjer ials -such -as magnets r- electrical -circuit S /-^^-^^^^~ 
gerbilSf and rocks. Upper-grade children (ages 
ten on) still need the concrete experiences to . 
work from ^ but often are able to develop abstract 
ideas (transfer of energy ^ interdependence of 
living things / water cycle, and so on);,^ 
experiences (8) . The written portions of the - 
science program should reflect experiences which 
take into account the developmental levels of the 
children. \ v 

.4. ScieAce materials that children are 
expected to read should be appropriate to their , 
level. If they are not> iDoredom and frustration 
often result. Most written science materials 
(texts ) have had readability formulas such as the 
B'ry or the Dale-Chall applied to them. Look for 
information about readability levels in ^^t^ 

, teacher ' s guide s or reque s t such in forma t:ion from 
the publisher. If this inforxnation is not readily 
available/ you may wish to ask your school reading 
specialist to review the. materials for gradie level 
applicability. 4d 



■ 1I.C,5. ;Re.search -shows ^hat Chi Idran^^^^h^ 

int^3^^ that they like to read 

seiencerrelated books. As you review- the written 
, science mater ials^^ p^ 

'place. Are the materials interesting? Do they 
it/T ~~"""r~"aroirse^ ite- 

ment? A good way to kill kids' interest in 
" science is to select science books that are dry ^ 

dull/ and boring. ' % 

> II. C. 6. While only a few children in your school 

■■-^ '■' are likely to become scientists/ many will, pursue 

careers that are related to science and 'technology. 

^ The elementary school is a good place to have kids 
begin thinking about career options and reading 
about laboratory technicians ^ engineers^ health : > 
specialists, ecologistS/ and others who serve as 
occupational role models. The written materials ' 
should include information on science-related ' 
careers . 

il.C.7.' Teachers often complain about the lack of 
* evaluation materials in science-programs— ^and 
rightly so. Good science programs provide tests 
and other evalu^ti-ve instruments for use by' 
teachers. Such instruments should be valid. They 
should measure the children Vs progress toward 
achieving the goals and objectives 9f^the^program• 
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"And they should go. well beyond - th^ 
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: and memorization pf science content .^^^i should 
evaluate the pupils V higher-level thinking skills • 
Can the children control variables? Can they 
design investigations? Can they .analyze data? 



Can they do what the curriculvim is designed to 
. have them do? ' 

II.C'.S. The- teacher Is g[uide for written science 

materials is especially important. A good guide 
will help ensure good sbience classes. It will be 
by the teacher * s. side for reference and use . It 
should be organized and written so that teachers 
can understand it. It should « ^e easy, to use and 



take little time from their busy^ schedules. 
should-contain objectives/ teachin^^ 
N , materials needed, and other ideas \f or teaching 

science effectively. Teachers must perceive, that 
the teacher's guide is useful to them, otherwise/ 
they may not use it and science may hot be taught. 

II. C. 9. Finally, the written; science materials 

should include many practical examples: of how 
• science applies to the , children Vs lives . Studies 
of the hiiman body shpuld be related to their 
bodies. The study of rocks and minerals should 
begin with those commonly found where they^ 
' The study of electricity should include tech- : 
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ho logical applicatipnsw 

. ■ ■■ y ... . 46 
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familiar; such as flashlights /'car batteries r^a 
electrical appliances in their homes .Children ^ 
should be encouraged-^to inves tigate— an^--explore i : : 
the ir immedi ate environment / re la ting science 
concepts to those experiences and using science 



processes in their daily lives. 

t 

VISITING YOUR SCIENCE CLASSROOMS 

One of- the best ways to learn about your school is 
to go where the action is ^ where teachers teach and 
students learn — the classroom. This section; focuses on 
what you can learn about your science curriculxOTuby-; 
observing teachers teaching science and students 
learning it. 

III. A. OBSERVING TEACHER BEHAVIOR 

Observing teacher behavior Is one of the keys 
- - to judging the effectiveness of your science • 
program. Their attitudes toward science r the 
teaching strategies they select their questioning 
techniques/ their integration of science with 
other curriquiar areas — all are indicators of 
overall prpgram effectiveness. 

III.A.l. Times for teaching science^ either by minutes 
per week or by scheduled times each day/ or both^ 
^must be adhered to by teachers. One of the most 
important actions you can take to achieve an ' 
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effective, science , curriculum is to let teachers'^ 
know they ■ are expected to teach science: and 
determine"-if-they- are r" i 

it a point to schedule your visits to classrooms 
~ to--coincide-with- scheduled--^teaching--of"^^ 

A.2V Teachers who dislike; science will usually 
do a lousy job of teaching it or avoid- it alto- 
gether. Many teachers will take their cues from 
you, the principal. If you show an interest in 
science/ they will show an interest. If you talk 
it up > they will talfe it up. If you show-that 
it's important to you, it will likely become ; 
important \to thetn. Help your , teachers tp accen- 
tuate the positive and eliminate the negative . ^ * 
Help: them to feel better about teaching of 
science. Talk to" them. Find out about their 
feelings toward science. 

.A. 3. "Variety is the spice of life." That old / 
adage also applies to the science cl as sroom . 
Although we may ^ave food favoritelS/ a steady diet 
of the same thing Would certainly become boring. 
So it is with science classes. While children 
must' be involved ii^v science investigations./ class 
after class of investigations can become boring 
and counterproductive / just as a class after class 
of reading and recitation can become boring and 



counterproductive .A good science teacher- will 
use a wide variety of teaching meth^ 
--the"Children-~dnterested-^while 

objectives . 

Good teacher s know that variety helps to 
stimulate and maintain interest . Look ; for evidence 
that children participate in -a variety of expe- 
riences during their science classes : experienc^es 
such as investigations, reading. , gamingv role- 
playing /field tripping, discussing , working alone 
or in small groups/ yhriting, doing project and 
so on. ■ ■ ; ■■ 

A. 4. In the past, much of science teaching has 
focused wholly on science content. Electric 
current is . the "flow of electrons. Like ends of 
magnets repel, unlike, attract. Mammals have hair. 

. Rocks are igneous,., sedimentary, or metambrphic. 
These are all examples of science content we have 
learned. While content is still important,' 
science teaching cannot be effective . unless it 
includes opportunities for children to participate 
in science processes. Teachers must see to it 
that children develop skills like pbserv , ' 

conmiunicatioh, measurement , identification and 
control of variables, and experimental design. 
These processes liave lasting value because through 
them children are learning how to learn. 



'But learning content and processes is only 
part p£ the "task; Equally important is the heed ' 
for children to learn how to apply the con ten t and 
processes -to -their-^own-^live a*-:— And->,appl^i is • 



learned^tiiroirgH practice . ' 

Teachers should" provide opportunities for 
children to apply what is learned. For instance^ 
the predator-prey relationship may be best learned 
in a simulation game in which some children play 
the role of wolves and others antelopes. Or 
children's investigations of their own reactions 
to^touch^ sounds and sight stimuli can help them 
learn to formulate and test hypotheses while, 
learning about their 'own nervous systems. And 
societal issues such as. pollution ^ energy avail- 
ability and cost^ strip mining ^ or the use of 
pesticides' can be introduced through role-playing. 
First r children read about an issue^ then advocate 
a particular point of view, much as adults might 
do at public hearings. 

When you observe science classes, look for 
children learning the content and processes of 
science and how to apply them to their everyday 
-■. lives. 



A. 5. Your science curriculiim may be in trouble 
if most classroom experiences focus on a science 
book or on the teacher .Science is best learned 
by participating in it ; by making observations and 



doing investigations; by discussing result^^^ with 
others , children and teachers! by worki 



and_j.n-_sinali— groups 7-^by7iii^ 



didn ■ t know before; by ^testing ideas . Reading , 
teacher lecture; and recitation * are still- ^ 
tant parts of^cience classes, but ^t^ 
those .classes must be active , manipulatlye V hands- 
on experiences. Teachers^ who do not provide 
substantial numbers of those experiences for 
children are probably not teaching science 
effectively. 

The work of Piaget has shown us clearly that 
if we want to hex). ehliclren to develop their ' 
thinking skills then they, must be allowed "to 
think with their hands ." Words , spoken or written 
are helpful to most children only to the extent 
that they. have an opportunity to manipulate 
concrete objects. They must work with real 
materials before they can grasp abstractions. 
Experience with real objects provides the foun- 
lation upon which abstract thought is built. 
Children must have an opportunity to manipulate a 
wide\ variety of ^material objects., and the science 
class Vs a natural place for this to occur (9) • 



A. 6. During class investigations teachers -^should 
become guideis and helpers.. They should set the ' 
stage and then get. out of the way while "^he actors 



should - be-aGcording'^tO' what ■ i " 
children- learn to think.' VGood ^science teachers 
provide experiences first /then help children' 



build concepts related to then) . 



A. 8. When descri^i techniques / 

wait-time is defined as the amount of time. that 
(elapses from the time the teacher completes^ the 
asking of his or her question until the time a 
student responds. In her study of questioning 
behavior of teachers Mary Budd Rowe( 10) found that 
teachers/ on an average ^ wait less than one second 
for students to reply to their questions. When 
wait-rtime is increased to an average of three 
seconds or more ^ the following occurs: 

a» The length of student response increases 
400-800 percent. ^ ' 

b. The . number of unsolicited but appropriate 
responses increases. 

c. Failure to respond decreases. 

dr* Confidence of children increases. 

e. The number of questions asked by students 
increases . 

f . SloW"~students~-contr ibute~mor e~; — Uncrea se - 
- • is from 1.5 to 37 percent. 

g. The variety of types of response 

increases. There is more reacting 

. ■ ■■ ■ ■■ ^. ■ 
1 each other/ structuring of procedure's, 



y and soliciting. Speculative thinking 
\increases as much as 700 percent;' 
h. Discipline problems decrease (11) . 



Questions require thinking. Wait-time : ' 
increases the\ likelihood that children will have a 
Chance .,to think. Measure the wait-time of your 
'^teachers. Encourage- them to allow pauses, of at. 
least three ..to five seconds. 



A. 9, Communication skills can be sharpened during 
science class . As children observe , work on 

• investigations/ and make discoveries, they often 
have ideas they wish to shared Through such . ' 
verbal interaction children often display con- T 
sideral^ie*^^ ans ^innovation , or unusual per- ; 

ceptionv • v^Teabher^ ^hqo^rage^;such.- behavi^ by . , 
listening car efui^^^ 

children say, Listening tcf the ch^dren can also 
- help/the Jieacher , assess the ^>upiis -> level; of 
'"■■:^\anderstaHdingy ^ . 

A. 10.'CThe"aft 

are' amon^||the most : iinportant thin they -will ever 
> l-earn-i^and-H:hey.-r^are--l^^^ 



longest. Science class is a good place to ^ 
encourage favorable attitudes; The Science 
Curriculum Impjgbvemeht Study (SCIS) identifies ; 
several attitudes which are a part' of scientific 
litieracy: 



a. curiosity — paying particular attention ' 
to an object or event and spontaneously 
wishing to- learh more about it 

b. inventiveness--generating new ideas 

c. critical thinking — basing suggestions 
and conclusions- .on evidence 

d. persistences-maintaining an active 
interest in a problem or event for a 

, long period of time(12) " \ 

To this list we could add \ 

e. open-mindedness-ra. willingness\to hear 
many points of view before drawing a 
conclusion^ 

f . , responsibility — care in handling equip- 

ment and promptness in meeting assigned 
tasksy~-and-other s — 7 



These are attitudes and behaviors which can 
be encouraged by teachers who make science fun ^ 
interesting, and challenging; by teachers who 
encourage success, who build children' s self- 
esteem, and who' serve, themselves, as role models 
of such behaviors. " 

. «\ 

A. 11 Mainstreamed 'handicapped students— the 
visually,, hearing > or orthopedically impaired, tlie 
mentally handicapped, the learning disabled— 
should also be involved as ^participants in science 

..experiences. Though their handicaps may represent 



challenges /these children can profit just as much 
from hands-on science experiences as others. The 
extent of -their participation, including the use 
of special instruction or materials, can be noted 
in their Individuarized Educational Programs 
(IEP>. 

A. 12. Science can enhance skills from other parts 
of the curriculum. When pupils look up inf or- " 

mation about planets in an encyclopedia,- they are 

\ 

reading. , When they measure and graph/ change s\ in 
.plant growth,, they use mathematics.' /They use 
' language skills to organize and report their 
observations and experiments. When children plan 
and draw a large picture^^^ t illustrate the "bones* 
in their bodies, this is art. Such] integration of 
subjects is both desirable and usually necessary 

■ I, -.A 

if you want to promote useful learning. . 

There are also ' times when content subjects or 
parts of subje.cts are integrated with science.. 
Energy and environmental education, jsociaPv 
studies, health and safety are of tent treated -in 
this f ashion. Drawing on skills and l^con^ from 
several subjects makes /t easier, for pohesive, 
whole understandings to form in pupils V minds (13) . 

Research on sciejace as a vehicle for helping 
children learn the basic skUll subjects is both . 
massive and convincing. It showsj that programs 



based on manipulative materials are especially • 
helpful in,:building reading and language readiness 
levels in primary pupils. And it shows that 
first-hand experiences in science expand pupils ' 
vocabularies and reading comfjrehension at all 
levels (14). Look for evidence that teachers 
integrate science with other subject areas. Such 
integration can have salutary effects on\skills 
developed, content learned, and time spent. 



III. A. 13. Once you and your, staff have decided where^ 
youA want to go in science (your goals) and how 
you're going to -get there (your planned learning 
experiences) , yom will want to know if you've 

■v. ■ . ■ 

arrived. Are you meeting your goals? Are you 
^ accomplishing your objectives? Teachers should 
make regular assessments of student progress' 

\ ■ ■ ■ 

toward objectives, ^any techniques can be used 
including written .or v^bal tests, performance 
tests, classroom observations, competency check- 
lists, interviews, and othef^.. Children should be 
given the opportunity to. demonst-rate their: com- 
petencies, records of progress should be kept, and 



periodic reports made to. both 
their parents. 



the children and 
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III.B. OBSERVING CHILDREN'S BEHAVIOR 

... ■ . . . ■ ^ • 

' . You can also learn a lot about your science 
program by observing the children in action. Do 
they appear to like science? Are they interested? 
Do they participate in a variety of experiences? 
Are they responsible and careful in their use . of .. 
science equipment? The answers to these and other 
questions are indicators of the overall strengths . 
or weaknesses of your science curriculum. 

III.B.l. How children feel about science may be more 
^ important to their achievement than any other 

variable. In studying data from 17 different 
5 countries Benjamin Bloom found that as children 

develop more positive attitudes and interests in 

science, their achievement increases (15) . 

Children who like science and enjoy learning it 

are probably building positive attitudes both 

■ .- ■ ■ ■ ■ > . ' . ■ 

toward scie'nce and toward themselves* Children 
^: with positive self-concepts- tend to lie more 

successful' in science. And success breeds success 
y ' , Look for children who enjoy science; children who 

appear interested/ enthusiastic, or excited about 
their studies; children who display an aura of -joy 
in their work. ^ 

III.B.2. A good way to find out how children feel 
- about science is to ask them. Children who 

ERIC 



respond, "I hate science," or who shrug their 
shoulders are obviously displaying less than 
positive attitudes. The Science Curriculum 

Improvement Study (SCIS) suggests an assessment 

/' • . , " 

that can be /used to gauge primary children's 

'• • / ■ . • 

attitudes toward science. Children are asked 
questions, such as those shown next, to which 
children respond by circling smiling faces. 
' What do you feel when we study science?. 







B.3. Classroom experiences, in which children 
participate in manipulating objects, making 
discoveries that are new to them, describing and 
discussing their findings, and in utilizing the 
processes of science are involved in science 
activities consistent with modern learning theory , 
and the goals of science education. Children 



whose science experierices are limited almost 
entirely to reading about science or listening to 
their teacher tell them about science are neither 
learning science as it really is, nor developing 
basic skills. Glenn Blough(16) advises us, "Don't, 
overdo reading. Use it aftbr firstrhand experiences, 
not as a beginning activity. Encourage children 



\ 

V 

to read on their own^ but don't use it as the \ 
major activity." 

III.B.4. Children working together in pairs / small 
groups / or as a whole. class can learn much from 
ideas shared with each other. Explaining one's 
ideas in clear ^ understandable language is an 
excellent way to promote verbal skill development 
and improve thinking. Children who are exposed 
various viewpoints will evaluate their own view.y 
more realistically,. Class discussions also allow 
the teacher to gauge individual and class 
progress (17 ) . 

III.B.5. Many teachers are surprised when children who 
have difficulty reading perform as well as or 
better than other children during science. J 
Perhaps they shouldn't be surprised ^ The rules of 
the game are different. In science they can 
Observe^ explore^ and discover . ^They can practice 
thinking skills and express their ideas verbally^ 
without dependence oh the written word. For many 
children with limited .reading skills/ a hands-on 
science. class is one of the few places in school 
where they ^an attain success. Activity-centered 
science classes provide many opportunities for 
children to demonstrate talents such as cre- 
ativity , critical thinking , and speaking '^skills / 
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which may not be demonstrated readily^ in' classes 
heavily dependent upon reading. 



III.B.6. More and more, teachers are recognizing 

that individual differences among children present 
a persistent problem that must be dealt with. 
More and more, they are saying that children 
should have some choice 'in what and how they 
learn. More and more, we are becoming aware that 
children can learn much from individual work with 
materials and from each other as from teachers (18) • 

-__Look— fo3^Ghi-ld-ren--engaged-^in-4rndi^^^ 



projects or working at learning centers or dis- 
cussing their ideas with each other. A good , 
science program will provide activities. to help 
teachers cope with individual differences. 

III.B.7. Kids are natural explorers. They* like to 
look under rocks, catch bugs, collect frogs and 
toads, and smell wildf lowers. They like to push, 
probe, feel/ and try. They are curious. There is 
no better place than in science to encourage 
children to explore, to learn about their envi- 
ronment and themselves , to find out what makes 
things tick, or, to test the limits of their \ 
imaginations. Science, whether in a classroom, on 
the school lawn, or in a nearby, park oir woodlot, - 
should be the place where discovery is encouraged. 
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curiosity rewarded . Asking^ questions of nature 
and finding answers for themselves is the very 
essence of science and. of learning how to learn 
for a lifetime . 



IV. ASSESSING SCIENCE RESOURCES AND FAGILITIES_ 

Science materials and supplies! form the backbond 
of a good elementary science program. Just as reading 
cannot be taught without books or .writing without ' 
pencils and paper ^ sciende cannot be \taught without . 
materials and supplies for the childr^en to .get their 
~ ^fiiB'Ss^" onT "^^^ real 



experiences with objects and events . This section will 



consider the availability of science . resources and 

• , / ' ' ' 
facilities and the means to acquire them. 



IV. A. LOOKING FOR SC IENCE IN, THE CLASSI^OOMS 

— • • ■ \ — : — • "* \ ~ " ■ 

Most science will be' taught inl^ self-contained 
classrooms or^ less often/ in classr(ooms specif- 
ically designated for science instruWion. Your 
judgment about the adequacy bf your science 



resources and facilities will be deteWined by 
what you observe in those classrooms . I Visit them 
and look for evidence that hands-on^' sictivity- 
centered r participatory science can be V taught and 
is being taught. 
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A.l, Science materials, should be available in - 
sufficient quantities to allow all students to 
. have hands-on science experience'^s. Look for 
objects the children use, objects such as magnets ^ 
batteries and bulbs ^ pulleys / aquaria^ plants , 
rocks I buttons/ and thermometers. If kits / such 
as SCIS/ ESS, or others are available/ spot check 
them to see if most of all of the materials that 
are supposed to be available are available. 

Many educators feel that science cannot be 
taught without a lot' of expensive/ sophisticated 
materials. We know from experience that that is 
simply not true. Good science teachers take 
advantage of. free and inexpensive materials and do 

— an— exeeMent— job-of involving children. Many 

commercial programs also stress the use of simple, 

' relatively inexpensive equipment and supplies. 
Styrofoam cups or Big Mac boxes make excellent 
planter^ for seeds purchased' in a supermarket. 
Wooden dowels make excellent shadow sticks. Soda 
straws make good building materials for testing 
durability and strength. Children can make their 
own "meter sticks" from oaktag> cardboard/ or, 
construction paper. The possibilities are unlimited 
However/ many good science programs have never 
gotten off the ground because teachers were 
expected to provide too much equipment on their 
own and they simply had neither the time nor the 



54 

interest to do so. Most ; successful science pro- 
grams provide materials for usB by the teachers'. 



IV.A.2. Many science supply areas and kits look 



lik^ Mother Hubbard's Cupboard — bare. Every 
materials-centered program is going to require 
periodic replacements. Science is no exception. 
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Spo|b check some of your science storage areas to 
determine if items have been reordered and re- 
placed. 

. . It is the classroom teacher's obligation to 
identify his or her science ne'eds and initiate 
requests for reE>lacement . As principal ^ it is 
your responsibility to see that such needs are met 
if they are realistic and within the parameters of 

your budget. \ 

o •■ . \ ■ ' ■ ' \ 

■ • > ■ .■ ■■ ■ ■ . • " A 

IV. A. 3. The classroom should have ade'quate storage \ 
space for science supplies and equipment. Space 1 
may range from as little as several shelves in a 
closet to built-in cabinets provided specif ically 
for science storage. If your scijence program 
includes kits, storage space is already provided 
in the kits. Examine the science storage areas .in 
.your classrooms. ^ Are they adequate now? Would 
they be ade^^uate if the school were to; adopt a new 
program which included a considerable inventory of 

Supplies and equipment? 
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IV.A-4\. Most science lessons areVprobably taught 
. without the use of running wate^^ sinks ^ and 
electrical outlets/ but it sure helps to have ' 
these faci^lities when they are needed. Such 
• facilities^ though not absolutely n^essary^ make 
the teaching of science more convenient for the 
teachers. ^ \ \ 



IV. A. 5. Classrooms where science is taught should 

be interesting rooms to visit. - Upon entering you 
should expect to see visible evidence that scierice 
is happening. Animals in cages / terraria/ or\^ 
aquaria/ growing plants / on-going experiments 
shelves of science-related books / bulletin boards / 

- curios ity -corners / science tables « or other \ 

' . ' ■ ■ ■ ■ \ 

science phenomena . should readily meet the eye. if\ 

they do not, there is probably not muqji/ science 

te.aching and learning going on in that/ roomo. 



IV. A. 6. Look around the room. Is there physical 

evidence that science content and processes are 
being applied to other curricular areals or to the 
students' lives in and out of school? / Are there 
classroom displays of science-related/ stories ^ 
reports / or poems? Are there graphic or tabular 
displays of data from ihvestigations? Are there 

-——— drawings or posters of things children have 

studied? Are there projects or investigations 



which show evidence of their/ work in science? 

. ■ ' I ' ' ... ^ , . 

Children who are actively involved in science will 

. / ■ . ' ^ , , \ 

have something to show for, it. Look, for it during 

your classroom visits. 

A. 7. Experiences with objects and events are 
especially important for elementary school pnil" 
dren. They . are at the heart of a good science \ 
program. However, while children * cannot possibly 

' experience everything, they can build on' their 

, . experiences through reading. 

Books, in the classroom, can help eictend 
their science experiences.;'' A garter snake's visit 
to class is a natural lead-in to reading about 
snakes around the world. Building aquaria with 
guppiesr, snails, and water plants provides the 
foundation for reading about life in oceans. 
Using a cell and wire to light a flashlight bulb 
is the forerunner to reading books about elec- 
• tricityiand other forms~of energy. Books and ; \ 
other reading materials, selected for their ^ 
potential to build on earlier science experiences, 
are valuable learning resources in good science 
classrooms. 



.B. LOOKIN<S FOR SCIENCE BEYOND THE CLASSROOMS 

I ■■, ■ .... ..... . I 

Science is not limited to the classroom. 

Good science programs extend science beyond the 



classroom, walls — to the' furnace room for an energy 
lesson"/ to the lawn for a food-chain game, to the- 
graveyard to; study the effect of air, poflution on 
tombstones, to a stream to observe crayfish, to a 
zoo to study animal adaptations. What resources 
do you have near^your school? Do you encpurage ^ 

your teachers to use them? 

" t> ■ • 

o 

* ' '■■*.'. 

B.l. Children can learn a lot of science outside 

■ ■ . ■ ), . 

the classroom. Field trips can be as short as to 
the school lawn or as long as to. a museum miles 
away. The important- thing is that they happen, 
that children have the ; opportunity to participate 
in real activities and observe real events. It's 
difficult to match the iexcitement of seej.ng flying 
squirrels glide from their nests during a trip to 
the forest, or the apprehension caused by the 
sight of a garter snake in the grass, or the " . 
curiosity created by an anteater at a zoo. Such 
experiences are the stuff of which interest is 
built and concepts conceived. Good science 
programs provide fpr such opportunities. " 



B,2, Science books are popular among kids. ^ 
Research supports that contention. Sarah Graham, 
a libr^arian in Rochester, New York, kept records - 
of what book^^ children signed out of hjar library 
for a year.' She found that they selected science 



as the second most popular category of books. The 
first was fiction /.and soipe of these books were in 
science fields or science fiction (19). Check your 
library shelves./^ Are your holdings in science ' " \ 
adequate? Perhaps you can encourage . your li- 
brarian and your teachers to be on \the lookout for 
science books they can recoitunend for children. 
Science books can help children build upon and 
extend their classroom experiences. 

IV, C. ACQUIRING SCIENCE MATERIALS 

As principal one of your major roles is to 
ensure that ,teachers have materials to teach with 
and pupils have materials to learn with. Because 
science is a subject area that is so materials- 
oriented/ it is imperative that you have , a system 
for acquiring the needed resources/ a system/ that 
is economical in terms of time^ effort/- and money 
and one that gets the materials ef f icientli^/ and 
effectively to where they are needed— the class- 
rooms. 

iV.C.l. -We have called materials the backbone of 

the science xprogiram because they are the objects 
of the pupils' htands-on experienqes.. Without 
them, littlejreal science can be taught. Science 
. materials arid equipment should be located in the ^ 
classrooms where they will be used; As Bethel and 



George (20) point out, "equipment should be in .a' 
place where teachers and student^'s have access to 
it quickly and easity at any time of the day,. " 



IV.C.2. It is* simply good sense to involve teachers 

who are expected to use science materials in their 
selection. . While this sounds good in theory, ^^^i 
. often dpesn ' t work that way in practice.. Fre- 
quently/ teachers are not consulted and, as a 
result/- feel that; they have been saddled\with 
someone else's selection. Often such purchases 
may be inappropriate to th^ needs of the teachers. 
Teachers must be. involved in the selection and 
purchasing process \^ Not only ^will their partic- 
ipation increase the likelihood of wise choices/ 
- but by allowing them to .share in the decision- 
making process/ you will give them a stake in 
using the materials to makL the science program/ . 



IV.C.3. If the procedures for ordering sciencxJ 

materials are not reasonable/ simple/* and eifi- . 
cient/ then it is unlikely that they will be used. 
As a result/ ther^e will be few materials for 
children to use in the classrooms. RevieWy^^our 
ordering procedures ^^riodically with your teaclisrs 
Ask how they can be iinproyed and made^. more 
efficient. All too often elementary' teachers 



' simply don't know how /to go about requesting or. 
ordering materials. Make sure your tea^^ are 
familiar with- your school ' s ordering procedures. 



iy.C/4, Teachers |iave the main responsi/bility for 
\ ■ inventorying^ ordering^ storing^ and using science 



As principal;, you. canVhelp them 



\ j materials safely, 

\ by preparing p.nventory forms , by /instructing them 
\ on ordering procedures ^ by providing storage 



facilities When required, and by setting standards 



for. safety./ But it is they who must follow 
through by /carrying out these |basks. It is 
important jfpr teachers to know both^ their respon- 
sibilitieq and your expectations. 
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